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ABSTRACT DYNAMICS.
direction, shear in the same direction,-reckoned in the rrmnncr explained in § 154. The .student will find it a useful exercise to study in detail this transference of each one of those .statements, and to justify it by modifying in the proper manner the results oft^ 150, 151, 152, 153, 15.}, 161, to adapt them to infinitely small strains. It must be remarked that the strain-quadratic thus formed according to the rule of § 634, which niay have any of the varieties of character mentioned in §§ 636, 637, is not the same as the strain ellipsoid of § 141, which is always essentially an ellipsoid, and which, for an infinitely small strain, differs infinitely little from a .sphere.
The Comparison of §'151, with the result of § 632 regarding tangential tractions is particularly interesting and important.
640. The following tabular synopsis of the meaning of the elements constituting the corresponding rectangular specifications of a strain and jjtress explained in preceding section1;, will be found convenient;—
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641. If a unit cube of matter under any stress (/», <?, JRt S, T, U) experience'the infinitely small simple longitudinal strain <• alone, the work done on it will lw Pe\ since, of the component forces, jP, £7, T parallel to OX, £7 and J'do no work in virtue of this strain. Similarly, <2/, J?g are the works done if, the same stress acting, the simple longitudinal strains/ or g are experienced, either alone. Again, if the cube experiences a simple shear, a, whether we regard it (§ 151) as a differential sliding of the plane;; j-.v, parallel toj', or of the planes sx, parallel to ~, we see that the work done is »S«: arid similarly, 2K> if the strain is singly a shear />, parallel to O/.t of plane.', ey, or parallel to OX, of plane;; .ry: and Uc if the strain is a shear r, parallel to OX, of planes xst or parallel to OY, of pianos yx. Hence the whole work done by the stress (JP, Q> Jt, £, JJ C/} on a unit cube taking the strain (?,/,£, a, b, <r), is
JPe + Qf + fig -»• Sa •»• Tb 4- Uc.                             (3)
It is to be remarked that, inasmuch as the action calleej a stress is a system of forces which lialanee one another if the portion of matter experiencing it is rigid, it cannot do any work when theomposition of stresses, is of course to be effected by adding the component tractions thus: — If (P,, £>„, /£,, S^ Tv C/",), {/*„, Qs, J£a, Sa, Tp *7a), etc., denote, according to § 633, any given set of stresses acting simultaneously in- a substance, their joint effect is the same as that of a simple resultant stress of which the specification in corresponding terms is (2J°, S&'&ff, SS, 2>T, 2<7).
